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(54) PACKET-TRANSMITTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To enable band control, without 
having to divide a variable-length packet. 
SOLUTION: A packet-transmitting device is provided, which 
transmits packets belonging to a plurality of groups with different 
priorities. Here, a queue control part of a scheduling part 24 
generates a queue for each group, and sequentially provides, for 
each queue, the component of the queue with a packet 
transmission right by a round robin method. A transmitted-group 
deciding part of the scheduling part 24 decides a group of top 
priority as a packet transmission group among groups, in which at 
least one packet corresponding to a queue component is waiting 
to be transmitted. A queue control part gives packet 
transmission right to a top-priority component of the queue in 
the decided transmission group, and transmits a packet 
corresponding to the component. 
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K^Kft-, tern. msBtssmanmur z> * -ck^f % 

hiMtUiSS. 
[fHB©l$MI&iMll] 
[0 0 0 1] 

9 ^>i/*?f 5 IRrt>— *SSH. Ethernets 9 ?&M. 
[0002] 

[fi£*©K«] IP* 9 h"7-*(-f>*-*» h)#gt§ 

imfritc. c©ajj»©-f >*-*9 h*»-c«. 

20 ©*MiSTttr^»#»fcJ©1£Jf-C*!J. SK^-ir* 
&tit££Stt£*9 h7-*<Dffi*&£*-r&&k>9C> 
©•C> X-^^^-y >i^Sl 1 b^^FiFo(First In Fi 
rst Oit)"C*ofc. L-*>L-. ^»^ltCIP*9 h 1 ?- 
i'fC. if^T-f^-f-^, e-mail. 9±B*^VC 

*«»!^C/«D«>fc. tta. W^4l>^v;U5 1 y7 :; ^T 
mite. (,»*>*>*"'.; TA*-f A - »*"4Pf« 

*. -jtawr. ^-^©a^^Lj-c. iHsSft** 

[000 3] S/c. 3MWc*WOl/5fk^>jf-*» h-i 

< ©a.— tftC*st»-C. mu~%XftfrZ> < 6l<»©throughp 
ut©{gT3&iJSOe.^S«fc5tC&-3/t. CCK. H&tJA 
40 «fcO^< *J^*tZ»^©t?. throuqhput4±tf-C<#lJ4 

t»5Ba*»£$na. cn««t<. ^©-«3ii4is;ajM 
Ktcmetis. HfiWft»i**fiaEiyrfe6 5©ttjis 

IP* » h ©JS^. i^ailSS© 1-77^; f««S 

-ttiut&m-). *t- h7-i'iuo i ; v-^cs«) 
*HMia*»6»"9-ct»*©r. -fiSii«:<* hK-W&t 
4. 4t^*-C*4. 

[0004] ±IB©W fe 4 fc 4 rStft^Sic J: 4 

so *«©iw&ffifflj*B4-r&ip** flwaw 
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&5tefi5H®©£«££Aft:. v htcfc 

W&gEIHbJg.'Stt. QoSCQuality of Service). Diffser 
ve. Intservett V U-t UTS 

». fifc£:;*nj:5<tL.T<,>.2>. HSWbSi®. -*-tf*tf 
'J>— Tte. » h -^a-iiSlMS(classificatio 
n). A*h77<-; M#£fe«5e. A^r rfgHfiSfcgfli 

MiLt. * h <)t> (Strict Queuing) 

£. -Y>^0«FQ: Weighted Fair Queuin 10 

IT*0. l J ~l,«i'-7-/T> K 2te;U-£. 3« 

*^<^Cor^-5o Jl/-£2tt|SJB$&c§£v-(T>r 1 

K#iSi>Ji&c. S3-cti®-»©— ®-*®©)iR{c-9--A3 20 

[ 0 0 0 5 ] m 8 te$if3&fcj#£-C*&*i. -ASlft{C&$fc 
gMW^tf *> t . *6&fc Fi Fo(Fi rstln Fi rst Out)©JH 
ffVrttry rttj£tHS*l&<fc*. H8TB. ©©A* 
? rJW5HDAJr-, r <fc 95fcCC§»LTt>.5K-.bM:b£ 

t*. g5ts©iis^A>r „ h^mL-^to-ssr. sffis 

ttSCilifcO. t©/c«>. fiBtei£©igt>Air-, H** 30 

a ->U ¥ £iSA XKt)ifiS> -z> tcrnS'**- 
*r y*r-*^W>W5S©1#S4±LT». * 

cooo6] a-stauBtt 

eight)£&». fc*6ftfcJ:[-^K:fi£-?TAir-, r£i£tH 
•T^^T4>S. SI 05O11 ltt*#tfl***--f 40 
>£'^53C©BMIia , C*»). t-^3's©-9©ffl*^- 
htC*tUT. i>vJT> h 1,=12.5%. *5-(T>r 1 
,=12.5%. f7-(T> r 1 3 =2556. ?7-r7>H ( = 5 
056. £t»5*jfctt*WW?)2i-C6-C<,»S. 

^©ffi$tS«:»S{c<iaci«%< . c©J:b^«:fiEo 
fc^JiSdfj^-c^swton-s mi l#Jf§) . L>#> 

•t*> t . g/Jv\-y h i&AAi- f r ©•y-'f X©5t(,># 50 
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Ethernet? U- A£0fl&C<!-. S <fc&t>64A 
-f K SAl522A-( hftOT, JU-^2«:*5li-CHl 2 
tC^-T.t^tCi'^-rTVh 1,. l,a»6©A4r„ 

A3«ciiai-rs&©i-r-5i. cjHt*©R& 
-a*, si stc^-ri^cc^s^-iry h^s^sij-^ 

[0 00 7 ] L#>b. C©*^-C«. )l>-tt2<om7nU 
^C^U-?>yg|J*€>t»«^-< -y ^©B&ISfclsegiinent 
$BMU (^fatoSSB) . &S«:re-assait>l\#9Ig|5 (« 

*JI!*U fM®T£u*S#£D£fflM#*&. S14« 

3»©/si- h mmffl®mj}m-c$> 0.2a «a>t 

Y^A'j^-U. 2b«xyy»-7, 2c 1 ~2c 4 «S 

r . 2 d 777 Air v b *^*Hl LriHUlf 

SAir,, 
[000 8] 

[^w^^i/i^i-rssa] a) ^i©ws 

M&tftt *cs.--Oif (Weighted Fair Queueing)^^ 
ttAi-5, h^ffiKvirtual Clockit* ^S^^AT 
•S. C ©Virtual Clockiti. Ai--, h*i$|g^6tlJ^ 

<*ftS£-c©B$ra. -r^^. gtrt(CA-i ? 

-rS^raf^S. Virtual ClockfSfSt*. ^SF*3©<1^ 

[0009] (2) m2<owm. 

nJ^ftAir „ h *IKWfe)V0>£. *> tjffife&f- 9 5C^f9 

0, ^i-^^-^bBSSx-^^&ic^i-yjL-;^ 

su. x-c ^s»©wiS(cni^gAi- „ KD^suias*^ 
si ac k> . -( ^<D^m-cim^iLxmmi)i'3 

^-^fe^i. ^©-C©Dj^SAi- r 
ji-CAi, -7 rttt, mtficWgiomr v V »sffl^S:rd3 
Kfe^^ifflSL/^cWn^^c^-r. -£©&*©Air* h 

[0 0 1 0] (3) ^3©^S 

^^^lOOStfrr^tC^-ClfSCi^SL-^., c© 
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iliJj-rZ&m&ihZ. LfrU. S£3fc©J:5(cg3#&*<5'- 
[00111(4) IS4©ISiS 

%\m (Queue) Zl&fgTfimOXto*), ®9tmS6g.h 

K. X MM $H:Z>tc!biC Round-Robi nft 
&,%UmLTl<*2>. Round-Robin^SCli. &Z>'&%'iW] 

%m.i>{&< <-T^^rC$>i>. Round-Robin^»^iE 
(fair)^.-^^- 'J ^ ttUHZft^X^ZIfl. 2N£U£& 

tfS^^*-5*ifie*©Round-Robin^S;<DX^i?*- 20 

•7 -5> x -jr v » - y > #mffl ifix- 
[0012] (5) msomm 

it, *£< zwmcftmztiz. —oifsm&'**y v 

W=pJCqrant)«. v Vmd.XWl^*iZ><J>i*— (KffJ 
XfoZ>. £©*§•£. 1 H^liiMf^oNctet^TSSiiSJ-iS 30' 

fmmc*>^xmh< imonrnw^^mmbtctux 

fOO^r^Kl^R&^(unfair)d5^Cr^L-S^o Cft 

[0013] (6) f$6<DUM 
_htB©ISI5©g|S^tt. lUtD^iHi^DJKfclt^e^a 40 

CUB, eausiKi^ 

rant)£-5*l£WS:£5tC*-5#. ^a^©1005SpJ/B 

[0014] (7) mi<Dwm 
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«. ^K&mnV^XM®*mm?Z>tcihicn>rv V 

mmimffimz&m?zctizx-zrj:\,\ 4iftt6«. 

I^Diofi©^-^-^ h-f-fTi- *CD|t5<J^B^*> 
Wfct L-Ct^©tC^¥(unfair)*54D-2>* 3 e.t ! $) 
[0 0 15] «±<fc«). ##£BJ§©Bifttt* h h*^ 

- a > tt-fi&mm&wx * * - -f > ?tt*mm l x 
nm&.^T v h ^fd-r s c <t & < ^^soai*njt6(c 

U x^;*--7|5]8&*JI«l©f§/Mb. ^a^mb^a* 

£0&C£-C&-2>. *^©gij©@w«. ->u-^>y§B 
^ * ?i«i8©^ ? f-^w&a-^©©^ me 

llel©X'y>'^-';>y*!iffl^*5S<)S-5J:^ 

[0016] ^^©^©sifttt. &%'nym$>mm* 

^rt-CRound-Robin^fCj: 0 §ff ?IJ^S*K:JW 
•(CC*-? hjglfHR&-5*.. cntCtl #iW«CRound- 

msxmm¥fas<Dmmmg.z±tf «fc ^ cc-r ^ c i -c 

£>3. *^?§©SIJ©@W«. ^5tSy^-^?r^%^ 

■tzmmi&mmz&miicmfeTz. tit. t<omcm 

^■©ffi«i. fl|$feg©jgCi^U-7*©aS©J:bS^ilo 

[0017] *¥m<DW\<Dmmt. zimmfsmmicict 

•fZ 1 ®<Dmmgf^t££Z^&M&M*mMLX&ft 
u w^ioo5#ijfflr€? s<k-5«:-r-5ctr* 

■So *^BJ©J3"J©SW«. SA**-h©o n ol^5^ 
©^-^iMffij^S (^) ZM1Z.?Z>Z.tK.&«)ffimtJ: 
[0018] 



i*ajsgtt. a) &9tm.ifi*n?in^uhmsi.<D>f>\>- 
w®. (2) 4>ft < t & 1 ^><o& *>immi&mmicftctc 

XT~> rtfgffl^KftoT^&^JU-:/©^ 

fg&sckv if fr- hmm^^-^tux^m 

v h mmm<D$> ?mf$.mmicfc c tc^-tr \ zmm io 
[ooi9] *$m<vmiv>*>T v h^tHisgtt. m 

tC. (3) Xf}*-Y tWL#-Y£*)}<ti? YK. 

tt. ^%ff ?W«:*fip^tf9!l««WR«: 9 $ > F a f> 
[002 0] 3 ? rMffl^gJi. K 

ttrrax^Tan. (5) ssim^-** ->> h*siett^nr 
-?■<!: bTi&rr*. 

[0021] ^myomw^T v vmm^mt. w 

[0 0 2 2 ] #f6i!H©Sfl5©/ff? hMUJ^g«. W 
tc. (9) ^F^tf?>J^S^«:S^^^ti«ciiai^S 40 

hO^O^-^^tb^S*^^ S^S. (11) 

iKft, < tt -3 tern. mssas^mfimtf s * -cs^ 

[002 3] ±IB3fc»9I0'<*- h jIfflSSStt. <t'©ffi 50 
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T)V - -flCffigm pj (grant) £ffi-f 4 I > 5 &S1 

4. zvm^ffr-^mrzzMmmismmicsk 

SSff bJ (q rant) £ titt) S 4 I » 5 4 © 2 ©tft J&r 
r r jMttliWffi)£i3itiftti 
fiX-Ctf^C<t^-C#4„ X. » r&HJgg 

<. ^S©£grXdrt; a -y>^#yi£m>. Stf 

[ o o 2 4 ] x. *sm<D'<* v vmw&m\%. v 

*-7§B^^IS*fi-^ (ra,uest)*^-r-5C<b{C«J: 

D. ^*i^@S8«m©ffi/Nt. iSiifb^Bjfie-c*^. 

r- jr«ti[K:^0r4E^fr?TCgrant)-r -5>©f tt«C < . 

aJSE-Rrfir v hO^iflSagKseciiientAiia). ffi.±IX 
MJKre-assemblySaia^^i U^C^. X> *^§§© 

h. 1 lsI©X^>'^-5W^B#P^*SWv<^ ? hft©igj 

[ o o 2 5 ] x. *¥m<o><>r v vm^mt, mtm. 

ft. packet-byH3acket^(a©^Sr* h iC h mt> hfT . 
— (^©fe^nJfCfct^r^SWftw^iKbyte/sec. 
feL<Kbit/sec)*ipJte-C*^. X. ^(O^mifiBM 

«ja^{c«iif*oi ; &^-r5c4K:j:i). mmzymrn 

Z<D&ffi±X-Z S. X. *^©^*-!r 
hi£fflilg«. «*W(C#$fig5ta*«fflJ©Rounci-Robi 
nX^t^^-^-C&S^. r«©feet»«£:7 ^ 

-K^-^^-r^^fiE^Sffl-rSCCCj:*). a-F-)i7 
tc < tSBiji^iri; J L-';>ytog*ipJ^4ft0. (,*> 
fe. byte/sec. L < «bit/sec£C^*{4-Ci^*t^SI 

^©fu o arw*s mm 4 ft 4 . 

[0026] 

[ ffeBj§©5«fe©0!i! ] ( A ) m 1 ^JfSWI 

( a ) xt v \-mamm<D£#<Dmi& 

m 1 0*»9i©^*- f h&HJ£acDttMB9'C&S. C© 



(6) 

9 

tt'<4-9 b&m&LtcXJ]*- rPo-Pn<h^<D D a D ft* 

<!: ccS^tStJE©* ^ - y > ytcSEo r^ffl 
"r&4><DT*£>60 1 ItfcOT, 1 OtenflODA^*-- r 

lin^A^e^ss. i2izmt)&mm. p 0 -p,w:a 

jl#-bX'$>Z> 0 rttrv hiHtti^Sl Ol*A;fttf-rP 

m-rs. io 

[0 0 2 7 ] rtfy bMOi^Sl S0NETO»^r 

*7*-XW8P4ff ^A^flHl FSP2 1,-2 In, A* 
(MI F «*> 6 hfcRBM-^* y©f*tttt 
£<D^*nLXtilj3T&y*7-'F4>if&2 2 0 - 
2 2n, V^V-fA >W6A*t4^? h*QoS 
SCCg 0 * ^ - A > £ ingressfffl* ^ — > 

ygB2 3 a -2 3n, x^r^*-;l/tiJ!JPCc»^r**- 
-Y>^SB2 3 0 -2 3n©***-^>y^^7rCCEtt 20 

stiri>s^^ h*i£ffi-r4;*^*-y>y»2 

4, X^r^*-y>y853&>6ta*"r*^^ h***- 
4 > y L T Jffl#K tH^-T h egressM* a - -f > ^§P 2 

5, mm^v#<OWk. SONETS U-Af 

^o^^iffoTaAeawccasffl-rsffl*! fs&2 

[0 02 8] 7**7-? 4 >^Sf52 2 0 -2 2nttH2iC 
«fc 5 tCIP/^*" ? b PKT&C^gF*9^ ? ^FIH(Frame Inf 
onnation Header)£tt UQLXttiJj^Z $><D~C % 

— hffr^. ©QoS(Quority of Service), ®rt*r y b 

CD^^C^S^«^^tfJ^T04O(D1f--fcrx^7X (p a n 
»*^*> . 

(DiGS(Guranteed Serviced ^-X), 
(2)iCLS(Con trolled Load Serviced y *), 
®iBE(Best Effort^ 7^), 
ffiiSparefSHi*^;*). iJ*5. iGSte^c 5 tltc 
ZmK-r&V-VAZ^X. iCLSkZffim<D&{S&i&&& 40 

i Sparet^ffl^^Xr*^. S7*9-f-{ 
>^SB2 2 0 -2 2n» % IPTFUXC^ffTcTKUX^E 

P/UDP), 1f-trxaj3fJ0VEB/FTP/TELNET)(Dl^tl*\ £> 

[0 02 9] ingressfla**-^>y852 3 0 -2 3n« 
^tl^nif -M^7 XftCOgft 4 o<D+ jl — >y^< 
y^rQBF,!— QBF, 4 (i=a^n)*fflA % *f XST S 7 * 9 - 50 
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7^4 >^SB2 2 0 -2 2n^6AM4^^ KDQoS* 

y7 y QBFi i — QBFi 4 tClEt?.*?" „ X, inqressjffl* * - 
>f>^SP«, X^r^^-y>^gP2 4^60«S3SfrPjCC 

[0030] (b) X**?*-*) >^gp 
X^r^*-y>^«2 4t4+*--f >i/ffl2 3 o-2 3 n 
<Z>&* a--f>^?7r QBF 0l — QBFo 4 . .QBF 71 — QBF 7 « 

«CctOJB»tC»m'r*fc©-C, S3, H4«c*-r«J58* 
ixtt^o 0 3tC«inqress(liJ^^-W r >^gPCO 
* a — -f > 20< ? 7 T QBF 01 — QBF 04 . .QBF, t — QBF 7 4 £^ 
fetiltt,^, 03, H4«BHCC*5W4iX4r^jL 

- y > ysp 2 4 (ommrnvb d , r»bfc-**H3 
te:fr*H4{C7T*GTi»s. x^a-y>y92 4 

^A^IT^i, h*tftgq3 1 o-3 l 7 (n=7), X^r 
ix^-^32, h£0a*3 3**U S^^h^f 

JE&S3 U-3 l,liR|-©«teE«:«iLrc»*. 
[003 1 ] (b-l) ^-h*fl£g5 

-Y>^L, X^t^jl-^3 2^6©KSIfrPlK:*^^r 
y<*- ^ b *a£tti*r*SB#T\ GS«y^^TQBF 01 , asffl 

7tQBFo 2 , BEffl^^ v 7QBF03 > Spareffl^^y 7rQ 
BF D4 *(iArt*4. tf-r*fl£SI53 1 1 (1=1- 

7)«*- h Pi (1=1-7)^^1*5/^9 r£lf-tf 

"C*D, GSffi'* ?7? QBF! , , CLS^^^^^ rQBF 12 , BE 
JB^ *;7 7 QBFi 3 > Spared v V 7 QBFi 4 i:{Mz.X 

£0 hMi^SP3 1 , (i=o-7)«±i2««fc:flnA 

T, y hA#^8|S3 1 a, y^xXh»±SP3 

1 b, KiUfFPJSP (GrantgC)3 1 c, a^KSIfr pJSP 3 
1 d, G&ffiffimKVtM3 1 e,-3 1 e 4 , US^X^ 
3 1 f , g3:5tiiin- FSP3 1 gr, ^-^^^ r#^>£3 
1 h, th©SP3 1 i , ^5«f3 1 j ^Itl^o 
[003 2] 'J^xxhi^SP3 1 att. 
J>#'*y ^rQBF 0l — QBFo.tC-en-eniKii^^/^^* *^ 

(Request) R ul -R a4 *^-r^>o y d7 x * r £lltg|$ 3 
©^ffi«r»Jh-r4fc«>K:y ^xx hft-'fSrV^U y 

^xx hft^^^^^-7 3 2«:A**r^cD*^±-r 

€>o SSIi^oJSP (GrantSP)3 1 3 
hXt)T 5 K^HF oJfiHr (Grant)CCS^5l >T + a - A > 
^^*^^7QBF 01 — QBFo.tCM'^^ hCD^^f^pJT^o 

mmm^mz 1 d«iiLt^., r^Kai^itoj 
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73 2tCiillfS-^(Rotate)*A*-rS„ ff^O^fri 
«. ® 1 (5I©^MS^IK:J: 9i§fflnJiiE&7 :r --£S(£i!S 

1t^(Grant)©tti;b£,^ltT£ if [sJfl-^CRotat 

[0 03 3] G^SE^-^filSlfgiSS 1 e,~3 1 e, 
« 1 ®<D$nmnjK. J: 0 ^HlBlSfe^Gii^aEf 1 - *S(b 10 

yte/seOTO — TH, £1f - XS^fett U ISSEfii 
D- KSf53 1 gte&i*f^£ft/cA*Jtf-- r©1f-bX 
d77*Kj&Dfcl^7^-£STOi£Ui>x£3 1 f Ccn 

31 iizmmicmmztiz^irv \-<D*?7-~j t-&t\s 
isx*3 i f izzmzntc&M&mT-timTniZim 

h#-}>£3 1 hZO-kv hf-So ^£953 1 j 

7rQBF 0J ~QBF, 4 ^6m^-rS^^2» r 20 
*£f&UX^>rv h^fi£g|J3 3^r/M>r e qressffliJ+*- 

[0 0 3 4] (b-2) T.'ri/zK-v 

3 2(C*il>r. U^$3 2a 0l ~3 2a 
71 tC«A##- hP(,~P 7 ©-9--tX>>^XCiCS, id 
S, iBE, iSpare)««:-SB#P^rt{C3ianIt6J&S75:f r - 
^STHt^TH. (byte/sec) (i=0~7)*J|S^ 3 tlS„ 
>£32 b 01 ~32 b„te&\t)#- HP.-P,©-^- 
t^d?-7*(iGS, iCLS, iBE, iSpare^JCS^BSPartCC 

*5. 7 a-l^glJgB3 2 c ttrilr ? r KttflnSftfcSSE 

ft-KX* =y Xt£fcCtct>V> £ 3 2 b„~3 2 b 7 , 
tCfcO^ttix-^S^^^VhS-tf-So itg*g|33 2 e„ 
-3 2 e 7 ,«. SA73*- h© D a aSti' 5 X «©>>%• dry r 
**- * mm&WtSZMcKrr-- , -TO, 4 ±5* L < ft 

ofcB^ -f&:b*>. tiVZsZZ 2 b„~3 2 b 7 ,©H-$j 

^B#n*sMjii-rs$-c^N-'7--y r©intB*»it-f£i* 40 
m&itmmmtimL-trz. y hz has 3 2 f «em 

R3«K:#*/>i;>*©ir&ffl£y-tz v 
[0 03 5] y r»SS$3 2grtt#- h*ffSSf53 
l.~3 l 7 *>6Hl#-r£3 2<I©y*xXhfI#£Jll« 
LT. «BS(c2E^rtH*L/. ^-7'^SP3 2 h»> 
f l~S4gft^-7^gftSi*(C. Afr*-r 
iK*- hJ:DA2rf S^*? r ©-»>-- fcrx* 5 x<t© 

B, (1) SA*^-hP.~P,KisW5t-tx^7X 50 
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GS^Ig 1 g5feg^Jb-7-©tTfJ«fi£filr?P<,-GS~P 7 -GS 

<fcU (2) SA^- KP.~P 7 «:*jW^-9--f^i7 7 
XCLS* Jit 2 gSfcg iOU- ^OMt^^S^ P . -CLS- P 
,-CLS<fcU C3) &A;fctf- hP„~p 7 tc*jws-y-b* 

X*7X B££H 3 gftg f 7*© W Vi®1&gm P . -BE 

~P 7 -BEiL. C4) &A7Jtf-rP«,~P 7 «:*sWS-y— 
* 5 * Spare* JU 4 S5fcg ^U- ^©if ?IJ«SSS^ 
P , -Spare— P , -Spared ~t Z „ 

[0 03 6] §5 (B) it. (1) #A;*3tf- rP„-P. 
fSJiSJSRP.-GS-P.-GStU (2) &Afrtf-rP„- 

p 7 {c*>w-s-y--fx^7^as. a^j^- h p 7 ©-y-- 
ti^tim 2 - fcxmm&L&m p , -cs , p , -c 

LS~P 7 -CLS, P„-BE<tL/. (3) &A7J#- HP!~Pt 

«c*sW-S-y--t'X:?7XBE?rm3 fiBtS y ;u- *T 5»J 

^fiXSSP.-BE-P.-BEib^ (4) #A73tf- h P.~ 
P 7 (C*s^ ^ 7 X Spare*lg4 S5fea^- ^ 

©tT^fiRS* P . -Spare- P , -Sparei t S . fe(±© «k 

[0 03 7] @7tg"7 7 f>^§P3 2 itt32fO^ 
TJ&*>^. f>^2P3 2 i tJ3 2ffl©'J ?i 

^ a) m i &k&#fr--7icm?z>Kt>#- 
v /^sCiwrnimm^fcctc y vmn. w> m 

hft-sf. (3) ^3S7tS^-7-«:)1|^4,f?'J«fi5cS* 

K:jt.D/cy ^xxki^ (4) m 4 mm-? 

Sbrffi^^^. f£*Ngytg«<ESB3 2 j IJ^^cS 

mt)>ti&&m*<DV rfi# (Request)^ LT^ 

S^;u-7'©^ ^S7tg3JiSA©^;u-^€r^'^ vhm 
tilVA—y'tU-C&kmb. ig^U-7'tCenableft-^CS 

nif« smi@5fe^i'-^«:'f^--7*jKi-^^A^ir 
*>e>y 02^^-7*^ 

tf. K^2«7t^-7*«:-f^-^;Hl#?rA*f 
[003 8] &g7cy,il'-7 , S«:|S:W6n/c7> Katf 
>|H]SS3 3 k, (i=l~4),i!t! i gytg iOU- 7-©^tf ?ij 

•7> KD^>^S;-C)ffl#K:gillitnJ hjMtiltt) 
ZmLZ. Round-Robin^SCt*. S*W^3ll5l*rS]{C)li 
SCC. A^. ^CC^MKFlil *tf?'J 



13 

«. mm^it, $><^vmm^^irv refers 

[ 0 0 3 9 ] ® 6 (JRound-Robin^O&HJS-C* 0 . 

-5. ^r^-rag^f^air. 

1fj&giitP,-GS©ffi&S#§ffiiC&oTl,>&. Round-Rob 
in^TS:t?{i. R>-GS— P,-CS-> P, -GS-» Pj-GS-» P.-GS 
— P,-GS— P.-GS— P 7 -GS— P»-CS-»"-C9Ji#K:. 

Sto-GStC'**-? r&ffl1f£-5x (Grant). gtfr?'J1tJ£g 
^P.-GSiCJ&DfcStfflffft F£-;£fiiMffi;*i* 
■5. X. iHW^TfCfcOillHUt^ <Rotate)*^£-rS 
06 (B) K:^TJ:5tC. StT?tJ«M£ggt©{4g£ 
S^ftt^lS]{C 1 -30^7 r U ^<DP,-GS?r5t5lOtf^J 

8jj$gspt <t o. Po -cszM&mi&vmimimm 1 1 

Si. 5t§I©ff^>SS*P,-CSK:^-^^ r£tt!lf£# 
x. S?ff'MfiK^P a -csK:ic;D^N-^f 

j5S^(c^li*Bj <&tHtt) fc/cl, Sfcsl© 

SfcOfcWfttf. "ffctoft. Rfr3WUd»X^64E^S 
ifc©'J r«#(Request)##6£LT<,>&Wft«\ 

^2fi5fee©tf5>j»BXs*cia6 (a> ^bp.-gs^-c 

Px-GSKUcDfcjMa^f^^s. r##fcO&ttto«\ * 
3flBtBE©fBW«Si**P,-GStc^» ri£tftif£# 

[0040] «±J: 0 . ^g5ta*flS8P3 2 j *>6 -f 
(WSftfl^) jW8£TS±. MM*-:/* 
mmfiAt)Ltc^> KaK>Btt3 3 ki«. S#©^f 

^-O^^rKS LT^* 5» h ©Sg&gFnJCGra 

Koai»#5E7t. Sil&KjM!¥pJg|53 1 d*>£i«!@ 
(Rotate)** A?j-fftti. ^9I<Dff3nJS*«^StC9 

C 0 0 4 1 ] ( c ) £<*<DS&fE 
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fclhJrO. S3. 04{Ctt8*-r (P„~P,) <T>7sT 
^Jfl^Queue-i(5,Queue-iCLS,Queue-i BE, Queue-i Spare 

*MftiSS*i. #f*fcfTMI»Ji«**<:i£;i;fc*»-.f>y 

M?7t QBFi, ~QBFi, W 6 tot t> S . ^ 5? a — U 

>y«J2 4BC©fiF%fWISBR«:»i/rW«l«»*!f 

3 1 attlESSS*® •/ rf!^t(Request)£#££L 
10 2fCA#f£o *g*f&5fcg«£8B3 2 

j W0fR-r4?f5>J«lRESJR©y Hi# (Request) 

L. ^^-:/teenable»^(W${I-St)£tii;*jT-S. 
[0042] §g^gyjl~7'(C« 1 <lSO©Round-Robi 
nHS83 3 k,~3 3 k ,#/B;§: 3 tVCfcD enable©^** 
■^x6n/c^U-^©Round-Robinl]SS3 3 k.^W^i 
C<E>Round-Robin|5|8§3 3 k,i*. ') hft# 
(Request) * W^J tT t » SfWIWBBHR©** 6 A fc ft 
20 5tflE©i»C»t^>J«ia»* (P.-CSi-T Wt 
$UtKfifiS* P . -GSiC>rt UT $zM& njm# (Grant) 4 tB^J 
T5. «3MHF^Ifl# (Grant) tt. f^U«J5W*P.^5{C 

BF 01 fCGrantHSS3 1 c i^utfeA cntCJ: 

<) . +3. — />y^>77 qbfo j »fatg-r-5»' , >"-5 r »kd 

Kai*IH>6T4. C©B#. f^)«iaM3RP.-C5«:»Lr 
^a&KJES tiriiSeaSffHSJjHicejaSWIiEf 5 - *Sb 
Vte/secm^rU^X^S 1 f (CO- r*-f£. Ctltt, 
fSWHtflas*P . -gsk^l -c-M<D$mgfo]icis^r& 

fiXB« P . -GSK: Id D tc * a - > < »^ 7 r QBF 0 , j!p 6 

toft. tk©gP3 l i {ciDIS^cD^ai^-^S^ffiiE^ 
-ZMiC&LtcCt&tfimZtlZt. »i^GrantlslS83 
1 d«jIIHi#(Rotate)?:X^^ a .-'7g|J3 2^^^ 
So X. 3i&Grantiil&3 1 dtt. H^O^W^-iffi 

40 J*f*BJt«iSI(GrantKS§)?:SJ[^ly. ifllM^ (Rotate)* 

[004 3] +^--(>^N*5-7TQBF 01 *>P>^Ui3 
to/c^ir 9 h«7n-SS»«^3 2 cKJ:*)A*#-hS 
#/-*-tx*i7*#i&5i);*to. f73W*Sfc»*BP.-cs 
©^4r 9 h7a--c*St^giJ34iS„ CtotcJ:"). X 
^a-78P3 2tc*jW5tf?>J«fi£S3RP.-GStcjCOfc 

Z 2h „-Z 2 b TAfrnmc^tr -j hf-^© 
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< tut smmic?') r sft*. &mtiwmmmicte¥it> 

^eB^HtCteWSSAw^ (SAimti-r-^gbyte/se 
c) tfgStSftTfcO. C©B$iarttc*7'}>2 3 2 b Ba 
~3 2 b 7< ©it&ffi#I^ffi<i:^U JtKSP3 
2e 0I ~3 2e,,»jilHi»jJ:«^lNH*m^b. 'J fx 
X r £tita53 1 bitC<D&mm±m^lC<i:<r>*tfcTZl7 
PiffitfmmiCfcCtc './ *XX rft-Sf (Request)£-?Xi> 

^'fy r#ffikb-C<,>T&. X-Jr^3.--7SP3 2#>6© 

[0044] *^HJ-C«fi5fe@[^-^<DjltRilS^m 

rs<Dm i> S5fes<75it;c > y ;u - saw 3 ti * j <t t > 
^. se-?-c. c©^*fffi5ts^/cw-c«. mm<D>r- 20 

9TCB. StT5>J«^S^fiifCi)Sfi* 2 32b„~ 

32 b r4 *iffl^$nr*jo. Sfc^sssai^o^fi 

3}?©y t> XX Kf-^ (Request)* C©fc 

WWLK>ri>*.-r>fr *Mmtt (Grant)** ffl;rj i* ft £ 

C CftJC<fcti> #»BK:J:*itf. ^Ai^M®. 30 

[0045] *^ajr«, Uii©e^fi=plK: Jr^e^ 

ski^©^^-* a*i«u^<T4>. 

MHts * mmt < ft o . loo^ra -r ■s*#*it& 
fcfeng^e-r. (gasfr?i!R»*»i»r*ci*fiFbfc* 

e©raH«*cfti>. 

[0 046] (B) S2|gtt0V 

?hx-f, ?&s<D±ffinm-c<hz. c© 

jK- rflMKCtt't*' ? h*»H*bfcA*sJ<- 50 
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h r©tf-hrx*7X<tKg^l»T§r5£©X*' 

r. 5 i ,~5 i n« i ffi©Am*^- nc»jtita» 

6ftfctf- FSB. 5 2tt£A2>#- h*>6ID3|Er*^4r 
? h*§rS©ai^- Hc*-f 9^>^r*5K- rgi& 
SB (X-f v?B) FSP5 l.~5 1 rAtWl 

-©#JSSrffi^-CC>4„ r805 1 0 ~51 n«. ^ 

ir? FA^^ltJfCWOT. AAOBI FSP (H^-T) *> 

v~?4>ifnBi. 7*-7-f r ^>ysw>6A*r4 

^? h*#%^Jc**-)«:«^L-cfflSK:a*-rs 

reqressffilJ+i--/>fgiJ6 3. @fS©xy^A-'; > 

5X-Jri? J L-'J>5'Si56 4 4filifC«,>4. 
[0 04 7] y*v—?4 >fg)56 l itmi93&M<Dy 

gp*9^f ^FIH(Frame Information Header) ^'Wttlb'C 
inqressffiiJ* J L--r>yg|56 2«7* V-f 1 

^Lria#jcm^j-rsfe©r. t^xifi(i©+^-w> 

4>©. QoS©-tf-t*X^5X^{C + i-'f > 

f /< ?7t f 7 r (C-9-- t'X f ^X*tJS© 
h^fSb, g$feS©igt^-tfXi'7X©^-'!r 
» bfrt>mJ]-r2>i><Dm&<b2>. X^ y ^gP5 2«nA 
^J. nffi^OX^ym*). r§B5 l.~5 1 7 

Jj«- hStKcm^J-rSo eqresslliJ+^--r>f §P6 3«^ 
m>*r*-4l'>?*vyy v?M5 2fr*> 

Z> i*ccQos©if- ex f v xt3K:tt#M- L-r-en^n 

8. QoS©1f— fcTXi'7X^ ; &4 (iGS, iCLS. iBE, iSpa 
re)ifn«. eqressWJ+3.-i > >f§iJ6 

- h etc 4 m-rsrmn 3 2 <i©+ ^ - > ^< » 7 r qb 

F„. QBF,, ,...QBF 74 *#^.. •en-^ntC^^f ^ h ^rlS 
[0 04 8] X^a-iJ >fgC6 4BeqressffliJ*^- 

-ttttt. X y^cx - ';>fg|5 6 4 tt. 

'^5 h*fi[{C^I^FDj(grant)=&til^L/. ^5 F?: 
tH*ffliJiFgp^bre^S8K:jlltB-r-£.. Xf^*-'J> 
fgi56 4»Sri HiS{?9<!:PI«K:03» 04«C^T1«fi£ ; & 
ffi^.rt^. tctdU. — 4\s>frtvV rQBF^—QBF 
..^^r^Lrc^s. A** 
-FP.3i>6A*L/c^9 Kitf-li'X^^x (ics. 
iCLS. iBE. iSpare)«CCft^W3tlt:*^--f 'sif^v 
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7 TQ8F < , 1 ~QBF„,K**-^>^3n. A^Jtf- h P. 
friiXt)Utc'<trv Hi-fr-trx*-?* (ICS iOS. i 
BE. iSpare)SfCf±^W S ht+ *-0^<777 QBF 
11 ~QBF 1< {c+^--f>ysn. JWTI^KA**- h 
P,*6A7Jt/fc^, Hi^-trx*-?;* (ics, icl 

S, iBE. iSpare)«{Cf±»W3nr+a-W>^-?^7 
r QBF 71 ~QBF, , * - ^ >y 3 tii, X^ 

^-•;>^gp6 4<Dttmimi^ii^«!:i3t;-cS)-2.„ « 
w^affi-r h c <b #r # a . 

[0 04 9] -#12 

(tffBl ) &km**tl*:tlgrj:Z>m!L<D#jV-zfiCWi 

as. 4>& < i 1 1 ooiv^f^wRtiaBRtcec^t^ » 
*<9YVkmif*--f&ia*. fssffajw»«tt 20 

[0050] (ftfB2 > mMm^mw&mt. v 
mam***** hzmmrz. ctzftmtrzffizi 

(ttiB3) A^tf-hi&tf-hJrOA^rfS^? h 

ictfm?h&&m?7*<D&frtt%*n%mm®m 30 

sw*. &wmmic&fti?'imm!8.mmic7v> pat 

5. ci^mt-fstfiBiiBis©^;, hi*w§£g. 
[0051] (#ib4 ) &%'<mmimmnicm\$ffi% 

&cj£mg#©y m-^f^-rsy *xx m£ 
m?z&*>'immfim%ttfth<D y * xx nt-st©#fc&cc 

tfiB 1 iBtg©^ h gtiiilg. 

[005 2] (ttiB 5 ) tf ^mim^mvz 1 h©.^ » 
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[005 3] (ttfB 7 ) Wfctf 7>J8ifi£g3gSK:g5©l#Ra 
Ci*#©i-rS#IBlX«3fBig©^--!r ^ hiHtiJ^ 

So 

[0054] (#§3 8 ) v hmmm±^m*. tufa 
(#139 > tmv 93-* h^gp«. mmvftwmm 

[0 055] 

^^^^-^©iHissa^offi/Nk. itfa*tts<t>srssc 

*»5tf5*HW»*4U h#[4-C^c< C©^% 

f^J«liW3R*fi[r»i«W». @5feS*iJ® -T * <fc ^ CC L 
X-Jr^^-7©Il]K««©^Wfc> i^jlM^b 

[00561 X. *^wtcj:n«. iB©x*y a -y 
y > #iemiim*HM»i* ? v ©e^B#ra«rtr-iR$ s 

CCJ:n«. ^^tf^J^S^^Iieiii©^®^^^^ 
-^'SCiOU-fl^U y;l/-7"F*9-CRound-RDbin^^ 
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t. «tea^wi^s©fT5**«e»i,T. mMWt*j<D 

tttf. ^fJaJ^fi)ES^K:llHl©g^i*oJ«:J:^,eji«aE 

[ o o 5 8 ] x. *ft9icc j;n«. &47?mjmmmic 20 

im 2 ] sigrt- 9 *©*sSHr*a. 

t0 3] x*-^a-y>^»©BMiH(waa <*©i) -c*3o 
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[04] x*?*~v>y&tommaa (-e©2) -c 

[05] «5feKy;u-y©^-c*4. 
[06] 5^>Fn^>*S;©l»W0-c*4. 

[07] ^^S©^i*^fiS0-C 

*s. 

[0 8] **8S3tS^©SiiH0-C*i. 
[0 9] i|if«ffi5te@D*ie©J3fl©SiS/I0-C&4. 
[010] ftafttfta—f > j^fc&EVUimeftS. 

[0ii] a*m*~-^> j05&c©s4©«i9iiar& 
4. 

[012] -f > y^c©ra®*siW0-c 

[013] &*m*~-j>?tt<DMm!mm&m 

[014] »--f >* f *SC©JB»*tt©WH 

£iM!Hr*s. 

[fiW©W9i] 

1 0 • • ^4r» H£tB$lg 

1 1„~1 In- • A^eiMIS 

1 2 • • tH^jfeiilgS 

2 1,~2 In- • A#WJI FSfl 
22,~22n- • 7 * V — <f A >^gB 
23„~23n- • ingress{BI**---f >^gP 
24 • • X^a- U >^g(5 

2 5 • • egressffliI+A--('>^8P 
2 6 • • a^JIFSP 
P„~Pn- -A^tf-h 

QBFt , ~QBF| 4 (i=0~n) • • 7r 
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C^2] 






Qo S~~~" 



«GS :GsariBtt«J Strtiet 

iCLS : Contro&d Load Serwtee 



[06] 

(A) 



CA) 






Oft 




Po-GS — P7-GS 


e 




Po-CLS — Pt-CLS 


8 


»3**y/i— IT- 


Po-BE - Pt-BE 


8 


IS* flE5fcy/W— ^ 


Po-Swre ~- P?-Sparo 


8 


(B) 








Oft 




Pc-GS — Pb-OS 


7 




P7-GS 

Po-CLS ~ Pt-CLS 
Po-BE 


10 




Pi -BE ~ P7-BE 


7 




Po- Spare - P7-Spare 


8 
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1 1 a*/**?!-** J0=Ttb£ (64/*fK) 
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PORT-0 R u 

31a ^\jl^ 



INH (x4) 



I iCLS Rotate" 5 
<BE Rotate TH3 \L- 3Ips 




fr jESpare Rotate ThUlf -3 1 e4 



Request (x4) 



.Grant (x 4) 



Rotate (x4) 



Request ( x4) I33 



Grant (x4) 



Rotate (x4) 
> 



P0RT-7 



31b 



■s. 



^ -f- ^ TOueue 




^1 



31? 



K3S 
III in- 



- - -» ) Queu e-iCLS 
II ft 



Queue-BE 
3: 



I -V HQue uB-iSpare 
*™ 




J31f, 



Q8F72 1 [r oHtei 

*C * Counts 



Reset «■ 



2E 



Grant 



JNHU4) 



Request (x4)l 



Grant (x4) 



TH 
Load 



KSS Rotate ffTl -31 ei 



iCLS Rotate TH j ~31e2 



HI iBE Rotate TH I -31 63 



JSP 



Rotate THt — 31e« 



31h 
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[04] 



J2 



32 



to 

Port 



INH (x4) ^ f 2bp jjjp£ 



1 fe 32e gj 
326^ 



HTH Over Petfe - 



32b03 



■ |TH Over Datk — ^rfH 
32b04t 



- |TH Over Pet | < v "jfl i 



to 



Port-8 | 



32eoi^ i 32 
NH(x4) "S 1 32b7S 




32672-. 



[TH Over PetN- 



32b7fr -^ L f 



|TH Over Pet | * 
32e?_3^ 32b73 



jTH Over PetN — ^ 



32e ?4^ 
iTH Over Petj <- 



32b74 



. 32ao*, 

tj PO iCLSMN BWDTH TH02I 
32ao3x 



ix32 



3 2aoi s 



^ PO iBE MN BWDTH THoall 



32ao4 1 

■ jPO iSpare MN BWDTH THo4 



32a7v j x32 
1 P7 iGS WN BWDTH TH7i {| 



32a72i 

■ jP7 iCLS MIN BWDTH TH72 « 



32a73. _ „_ 

■ g P7 iBE MIN BWDTH TH73 1 



P7 iSpare MW BWDTH TH7i{| 





32f -32874 



r 32c 



Request 



Counter Reset 



a0ueue(3g["^g^32 g 



to f «Grant 
each Portj 1x32 



from r """'"> ! 
each Port) 1x32^ 



x32 



3Zh- 



1ML 



1 



«5fc„ , 
42^ZN32i 



9. 



Si 



Priority-1 
Round-Robin 



33ki>3z: 

33k2> 
33k3 y 



32j 



I enable 



33k? 



fin 
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